Enhanced activity of serum and urinary hyaluronidases in streptozotocin-induced diabetic Wistar and GK rats.
Using streptozotocin-induced diabetic Wistar and GK rats as models of type 1 and type 2 diabetes, respectively, we investigated the changes in serum and urinary hyaluronidase activity with the pathological progress. The serum hyaluronidase levels of streptozotocin-induced rats started to increase on the third day after injection and thereafter maintained approximately threefold higher levels compared with control rats; those of GK rats were already higher ( approximately twofold) from the beginning of the experiment. The increases of serum hyaluronidase activity in both diabetic rats were similar to those of blood glucose level, indicating that diabetes mellitus was accompanied by enhanced activity of circulating hyaluronidase from the early phase of its development. In zymography, every serum from diabetic and control rats gave two hyaluronidase isomers, a major 73-kDa band (Hyal-1 type) and a minor 132-kDa band, suggesting that the increases in serum hyaluronidase activity were not due to the appearance of novel isomers. The hyaluronidase activity in 24-h urine of streptozotocin-induced rats was 3-, 7-, and 11-fold higher at the 8th, 15th, and 18th week than that of control rats, respectively, and the urinary hyaluronidase activity of GK rats was not significantly different from controls. There was a good correlation between the urinary hyaluronidase activity and the albumin excretion. Thus the increase in urinary hyaluronidase activity may reflect enhanced glomerular permeability in streptozotocin-induced diabetic rats and may be a useful marker for diabetic nephropathy. Relative resistance to SDS-denaturation in zymography of rat serum and urinary hyaluronidases compared with human serum hyaluronidase are also shown.